The controversy over the presence of empathic decline within the course in students of medicine, dentistry and health sciences in general, has not fully been studied. This controversy could be partially solved if massive studies of empathy levels are made in similar cultural, social and economic contexts.
INTRODUCTION
It has been proposed, based on the results observed in various studies (longitudinal and cross-sectional), that empathy within the course in students of medicine, dentistry, nursing and kinesiology (among other health careers) 'suffers' a process that can be termed as 'empathic erosion' and is manifested by a decline in the values of empathy from the fourth year of the career. [1] [2] [3] [4] [5] [6] [7] [8] Empathic erosion starts occurring in the third year of the course, 9 which generally coincides with the change beginning in the area of basic preclinical or clinical sciences and, as a result, empathic decline is manifested in the remaining senior years with a relatively steady decline.
Some studies suggest that empathic erosion can be caused by direct contact with suffering and the student might respond as a natural reaction, a personal adjustment 8 consisting of fatigue for compassion and professional burnout 10, 11 and implies a state of vulnerability for the development of stress disorders secondary to the profession. 8 Ultimately, the processes which lead to erosion, could be influenced by various factors. Among them is the lack of time, personality type and anxiety towards patients, 12 ,13 the lack of clinical mentors that can be role models as well, an intimidating educational environment, the perception of contempt, allocation of excessive educational and clinical tasks, and extenuating patients and negativity of the patients themselves, 9 among other possibilities. The scientific community studying empathy accepts the phenomenon of empathic erosion and, as described above, an important part of it indicates that the third year of the course is the turning point of the levels of empathy within the course and they begin to decrease in senior years. 2, 5, [7] [8] [9] 14 However, some studies have been published that contradict these results and show that this decline does not always occur, at least in absolute terms, [16] [17] [18] all of which can be inferred that the empathic decline (as quantitative expression of erosion) seems not to be a 'scientific fact'.
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Given the negative imprint that empathic erosion has on medical training and also given the disparity that exists in the literature about it, the objective of this investigation is to study the empathic behavior among courses from the first to fifth academic year of students from 18 dental schools in six countries in Latin America and verify whether these empirical results contribute to justify the fact that the empathic decline is a generalized behavior among students of dental schools.
MATERIAL AND METHODS
This investigation is exploratory, non-experimental, descriptive, cross-sectional and ex post facto cause and effect. Other authors published the data in this study. [18] [19] [20] The study population consisted of students belonging to the courses from the first to fifth year of the undergraduate degree program of Dentistry of eighteen Dental Faculties in six countries in Latin America (Dominican Republic, Costa Rica, Panama, Colombia, Argentina and Chile) (n total = 4407). [19] [20] [21] The Jefferson Scale of Physician Empathy (JSPE), the Spanish version for medical students (S), adapted and validated (for cultural form and content), specially for dental students in all the countries studied by criterion of judges, was applied to all students. [19] [20] [21] The primary and original data from the empathy levels within the course of each university examined were analyzed by the Cronbach's alpha test (reliability by internal consistency); the sum of the primary data score, obtained using the scale previously mentioned, were initially analyzed by the Kolmogorov-Smirnov normality test (K-S) in both types and to the Homoscedasticity Levene test and the effect size was measured by the Hedges (g). [18] [19] [20] [21] [22] The means of academic years, from first to fifth, in each of the universities were obtained from the aforementioned works [18] [19] [20] and tested for polynomial regression to determine the type of curve an analysis of variance sequentially. In addition, the regression equation was estimated and the coefficient of determination (R 2 ), were adjusted and unadjusted, associated with the estimated curve 
RESULTS
The results of the estimates of means and the application of Cronbach α test, normality (K-S) and homoscedasticity (Levene) and Hedges (g) of the primary data were reported in the previous publications cited above, of which all of the associated statistical tests were satisfactory. [19] [20] [21] In Table  1 the results of the application of regression to the mean values of empathy within the course of the five academic years studied in each of the universities examined are shown. It was found that most of means of the courses at the universities respond to a single type which was cubical, and only one university, a quadratic type (University of San Marcos, Peru).
From these results it can also be observed that there are six different trends of the means from the first to fifth academic year in the universities analyzed: A) steady growth of empathy (27.77%); B) decreases in the fourth year, but increases in the fifth (38.88%); C) increases until the third and then decreases and does not increase subsequently (11.11%); D) increases in the fourth year and decreases in the fifth (5.55%); E) decreases in the second, but increases in higher years (11.1%) and F) decreases from the first to third, but steadily increases in higher years (5.55%). Of these six trends, 72.22% of the universities manifest an empathic decline within the course in some of the academic years. In relation to the total of universities studied those that Conclusão: Em estudantes de Odontologia da América Latina verifica-se variabilidade no comportamento da distribuição de meios entre os anos acadêmicos das escolas de odontologia examinadas neste trabalho. Palavras-chave: América Latina; Empatia; Estudantes de Odontologia/psicologia showed a decline, and at the same time, were in strict accordance with the distribution of means of empathy posed by Hojat et al, 9 the value was 16.66% (cases C and D). Also, of the total, 55.54% had an empathic decline; but this decrease is interrupted by a steadily increase of the empathy value of the means until the end of the course (cases B, E and F) ( Table 1) .
In most cases, the R 2 values explain well the variation of means in the years studied (values ≥ 0.40), with the exception of the Metropolitan University (0.256, Colombia); University of Panama (0.156, Panama); University of Concepción (0.18, Chile) and Universidad San Martín (0.09, Colombia). However, these values do not affect the general trends estimated for these universities. When ANOVA results were not significant (p > 0.05), this implied a type of curve that best matched the data of the distribution of means, all of which allowed estimation of the corresponding regression equation (Table 1) . For example, Fig. 1 shows the graphical results of the University of Costa Rica (Costa Rica) (Table 1: A2) , with a steady increase in the means of the academic years, of six of the universities studied were classified as 'A'; in Fig. 2 the graphical results of the University of Cartagena (Colombia) ( Table 1: B3) are shown, which shows an increase until the third year, a decrease in the fourth and once again an increase in the fifth year; in Fig. 3 , the graphic results of the University of Magdalena (Colombia) ( Table 1 : C2) are shown, which showed an increase until the third year and, subsequently, a decrease in the remaining academic years; finally, at the University of San Marcos (Peru) ( Table 1 : F1) a decrease was observed from the first to the third academic year and then sustained growth in the remaining years. For reasons of space, the present article does not present all the graphs of all the universities studied.
DISCUSSION
The six trends demonstrate the existence of variability in the distribution of means of the empathic response in the different academic years examined from dental school students of different universities in Latin America. The variability of the empathic response has also been previously observed, by other authors, in the gender variable in students of Dentistry [19] [20] [21] [22] and Medicine. 23 The results observed in this study are consistent with those obtained by the authors mentioned above in terms of the existence of variability of empathic response that seems to be a rule rather than an exception [22] [23] [24] [25] [26] [27] [28] and shows the existence of different models for presentation of the means of empathy within the course estimated in consecutive academic years. As a result, variability occurs with empathic decline in different years of the course (not limited only to the third year). We also find models that have no decline, but a steady increase in levels of empathy within the course and, therefore, an absence of empathic erosion. The presence of sustained empathic decline, therefore, from the fourth academic year onwards is not a generalized phenomenon, but rather a finding of particular character. The consistency of the findings in this paper about the presence of different presentation models of empathic decline is based on the use of the same instrument to measure empathy, whose characteristics has been summarized by Hojat et al 9 and applied the same statistical estimation processes by the statisticians. Biases, therefore, that may exist will have the same characteristics in all estimates of the means of the courses studied in each university. As for the regression curves found in this study, it is possible to note that only in universities of Group C: Magdalena (Colombia) and Concepcion (Chile) the value of the means of empathy increases until the third year and then decrease steadily, are the only ones that coincide with those works that have raised a decline of empathy from third year. 1, 2, 7, 9, [29] [30] [31] A similar situation occurs in the University of San Martin (Colombia) that grows until the fourth and then decreases in the fifth year (group D). The other dental schools, with the exception of group A, suffer a decline in some of the early years, but then a steadily increase of 
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empathy occurs within the course in the higher years.
These findings, rather than help categorize variation of empathy within the course between academic years in a particular university (dental schools), shows that the phenomenon of empathy is very complex in terms of: a) the presence of certain factors that may be necessary causes, but not enough to finally produce empathic decline; b) the existence of other factors that favorably affect the ability to develop empathy and, finally, c) in some cases certain interventions that might have positively changed the empathic response.
In fact, the work done within those universities, where there was a steady increase in the means (Table 1 , Group A), raised practically a common denominator: a) an approach to teaching and learning from a comprehensive perspective; b) adequate preparation of students in the pathophysiological aspect and practical skills, as well as from the point of view of interpersonal relationships, to achieve confrontation with the patient with proper emotional balance 32 ; c) humanistic orientation of the career and the existence of systematic awareness activities throughout the entire course of studies, considering education centered on the human being and the humanistic or classic formation took into consideration the mind, social being, emotions and skills necessary for a career 33 ; d) the application of a mixed model prepares students for society and culture 25 ; e) offer courses from the first year in the field of dental science and, with this, ensure that the student begins to think of the patient as an ideal potential relationship and those, in higher levels, employ 84% of their time in dental care both inside, as well as outside the university, in clinics of underprivileged communities (community participation in health), all of which, can deepen relationships and the reality of patients for which they can be treated comprehensively acquiring a sense of responsibility and commitment to them.
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In relation with universities grouped in C and D (Universidad de Concepcion, Chile; Magdalena University, Colombia and Universidad San Martin, Colombia) suggest that the possible causes of empathic decline within the course in academic years higher then the third could be because: a) involvement with patients and assuming direct responsibilities with them and b) the stress produced by the aforementioned responsibility. 3, 35 In case of the group of universities designated as B and E (Table 1) , these point as possible causes of increase in fourth year (in general): a) the organization of rotations in different areas of the clinic, which allows the student to gradual develop healthcare skills that allow decisions; b) during the first two years of the career initiates approaches with patients under the concept of 'Primary Health Care' which focuses on management of clinical situations under controlled conditions and with a progressive delegation of activities within the city, as well as rural areas that extent through higher courses; c) direct responsibilities with the patient from the second year of the career and direct responsibility from the fourth year under a biopsychosocial approach, d) socio-humanistic formation under community competence, e) the offer of programs with emotional and cognitive components, which could have influenced the communication skill for successful human relations. 25, [36] [37] [38] Finally, at the National University of San Marcos (Peru) (Case E), the sustained increase found in the fourth and fifth year is explained mainly by the influence of teachers or models that are observed by students in their preparation stage in the clinical area.
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Empathic erosion in medical students and other areas of medical education is an objective fact which is conditioned by many causes, which have been, described elsewhere, 5, [7] [8] [9] [10] 29, 31 but is not a general phenomenon. [16] [17] [18] 39, 40 The importance of the findings in this research is that it poses a dilemma of whether or not there exists empathic decline within the course, and need to determine and measure what are the root causes of this decline and, above all, respond to the finding that it occurs in some of the universities studied and not in others. Furthermore, we must explain why the empathic decline is not only evident in one turning 'point': the third academic year, but in different academic years with values of empathy, which grew in some cases and, in others declined.
As a result, an approximation of the explanation of the variability observed in this study is that this attribute has many different sources of variation. In general, they can be: a) statistics: the effect of the sample size, the nature of the values, or type of statistical designs used; b) that the instruments used to measure empathy may contain underlying 'variables'; c) differences in the degree of internal reliability found, as well as differences in the way of finding validity, from the concept we have empathy construct; d) the teaching and educational measures that the university may or may not implement to students in relation to the formation of empathy and, finally (without exhausting other possibilities); e) differences may exist in those biopsychosocial factors in the environment which has developed the future student in dentistry or health sciences in general and influencing the conformation of the active structure and dynamics of empathy on the subject before even going to study in a university and how this structure can influence the possible development of empathy in the teaching-learning process of a medical student. All these factors, if not controlled (as far as possible) will produce biases in the evaluation of empathy within the course, which can contribute to the finding of 'no significant difference' or 'significant differences' which may exist or not respectively. However, what is important, we agree with Hojat et al. 9 in that the most important task for all institutions involved in the formation of empathy is to ensure that it is developed as much as possible, before and during, the process of training of students of health sciences in general, so that it is not affected by the factors that determine or contribute to decline of the values of empathy within the course. We also agree with Roff, 17 who suggests, in general, complex models combining the integration of several factors that allow the understanding of empathy are required for better patient care.
This study has, however, some limitations: a) it is a Díaz-Narváez VP, et al. The 'decline' of dental student empathy within the course in Latin America, Acta Med Port 2017 Nov;30 (11) : [775] [776] [777] [778] [779] [780] [781] [782] cross-sectional study that does not permit the assessment of the same subject over time; b) partial generalizations made in this work is only valid for dental students in Latin America and c) similar studies are required of students from other healthcare fields, to verify that the behavior of empathy within the course in Latin America is similar in all healthcare fields.
CONCLUSION
In dental students of Latin America there is variability in the behavior of the distribution of means between the academic years of the dental schools examined in this study. Six distinct models were found. These models show that: a) empathic decline within the course reaches its turning point in different academic years and with sustained increase or decrease in different results after the turning point was observed; therefore there are different models of empathic decline; b) there are models in which a consistent distribution is expressed in the sustained increase in levels of empathy within the course, which, theoretically, show that empathic erosion is not present and c) more complex studies are required to understand the process of the formation of empathy with the course in dental students, in particular, and health sciences, in general.
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